Gallbladder paraganglioma is a very rare tumor, and only a few cases have been reported. Most of these cases were asymptomatic and found incidentally during operation. Our case involved a 57-year-old female patient complaining of intermittent right upper quadrant pain. Preoperative imaging demonstrated a mass in the neck of the gallbladder. Laparoscopic cholecystectomy was performed, and a frozen section of the gallbladder demonstrated a benign mass. The postoperative pathologic examination reported gallbladder paraganglioma and chronic cholecystitis. Immunohistochemically, the chief cells and sustentacular cells showed diffuse positivity with vimentin, synaptophysin, and S-100.
INTRODUCTION
Paraganglia differentiate from neural crest cells during the embryonic period. Paragangliomas are unusual neoplasms originating from paraganglia (1) . The paraganglion system consists of two cell types, called chief and sustentacular cells. The most common location of paraganglioma is the adrenal medulla, defined as pheochromocytoma. The second most frequent region is the carotid body; also, paragangliomas have been reported in the retroperitoneum, head, paranasal sinuses, bladder, and many different organs (2) (3) (4) . Paragangliomas are very rare in the gallbladder. We aimed to present a non-functional gallbladder paraganglioma with a review of the literature.
CASE PRESENTATION
A 57-year-old female patient was admitted to the surgery clinic complaining of intermittent right upper quadrant pain associated with food taken for 6 months. Physical examination was unremarkable. Blood pressure was normal. The results of the laboratory tests were white blood cell (WBC) 7.5 K/UL, total bilirubin 0.9 mg/dL, alanine aminotransferase (ALT) 17 U/L, aspartate aminotransferase (AST) 17 U/L, carcinoembryonic antigen (CEA) 1.49 ng/mL, and carbohydrate antigen (CA) 19-9 30 U/mL. Abdominal ultrasonography showed multiple gallstones and a mass within the triangle of Calot. Abdominal computed tomography and magnetic resonance imaging demonstrated a 2-cm-diameter mass in the neck of gallbladder (Figure 1, 2) . After obtaining written informed consent of the patient, laparoscopic cholecystectomy was planned by a team experienced in advanced laparoscopic procedures. During the laparoscopy, a mass of 2 centimeters in diameter was seen in the Hartmann pouch. Laparoscopic cholecystectomy was performed, and a frozen section of the gallbladder demonstrated a benign mass and chronic cholecystitis. The patient was discharged on the second postoperative day without any complication.
The pathological examination reported that macroscopically, the gallbladder dimensions were 8 x 5.5 x 0.2 centimeters, and a lot of stones were seen with a diameter of 1-3 millimeters. A well-circumscribed, round, 1.8-cm-diameter intramural mass was settled in the neck of the gallbladder.
On microscopic examination, the tumor was located in the muscularis propria and serosa of the gallbladder and composed of well-defined nests of chief cells with uniform nuclei and abundant granular basophilic cytoplasm and sustentacular cells around the chief cells (Figure 2A) . A highly vascular stroma supported the tumoral nests. Immunohistochemically, the chief cells showed diffuse and strong cytoplasmic positivity with vimentin ( Figure 2B ) and synaptophysin ( Figure 2C ) and sustentacular cells stained with S-100 ( Figure 2D ). The chromaffin reaction was not positive in this case. However, tissues preserved in formaldehyde can induce a false-negative chromaffin reaction. No mitotic figure, nuclear atypia, or necrosis was detected. The tumor was diagnosed as 'paraganglioma. '
DISCUSSION
Gallbladder paraganglioma was first reported by Miller et al. (5) in 1972. In this case, a 3-cm-sized paraganglioma was discovered during a duodenal ulcer operation. Since then, 9 cases (including our case) of gallbladder paraganglioma have been reported. The majority of cases presented with symptoms related to gallbladder disorder. Three cases presented with upper abdominal pain, and a mass was seen on radiologic investigation (6, 7) . Four cases presented with cholelithiasis, and paraganglioma was found incidentally (8, 9) , and one of the cases presented with recurrent hematemesis from cholecystoduodenal fistula; the ninth case of gallbladder paraganglioma was found incidentally during a Roux-en-Y gastric bypass operation for a morbidly obese patient (Table 1) (10) . The majority of reported gallbladder paragangliomas is found incidentally during operations for other diseases, rather than the effect of catecholamine secreted from paraganglioma. All reported paraganglioma cases were non-functional. Our case was discovered with ultrasonography preoperatively and confirmed with computed tomography. Laparoscopic cholecystectomy was performed, and the frozen section showed a benign mass. There were no specific symptoms before the surgery, and no fluctuation of blood pressure during the operation indicated functional paraganglioma. Paraganglioma was diagnosed pathologically.
Most paragangliomas follow a benign clinical course, with only 10% shown to be malignant (5) . There are no specific morphologic criteria to differentiate microscopically benign from malignant paraganglioma. The distinction between benign and malignant lesions is based on the presence of meta- (11) . DNA ploidy studies have suggested that malignant tumors are aneuploid, and benign tumors can be euploid or aneuploid.
In our case, the paraganglioma was well encapsulated, and it positively reacted immunohistochemically. The chief cells showed diffuse and strong cytoplasmic positivity with vimentin and synaptophysin, and sustentacular cells stained with S-100. Vascular invasion, tissue necrosis, and infiltrative growth pattern were not shown.
CONCLUSION
The prognosis and characteristics of paragangliomas can be understood clearly with the increasing number of cases; until then, gallbladder paragangliomas should be monitored more frequently.
